Activation and nuclear translocation of ERK in response to ligand-dependent and -independent stimuli in liver and gill cells from rainbow trout.
The mitogen-activated protein kinase ERK is an important signalling molecule involved in the control of cell proliferation, differentiation and cell death, targeting molecules at the cell membrane, in the cytosol, and in the nucleus. This study investigated the activation pattern and subcellular distribution of ERK in liver and gill cells of rainbow trout upon hypo-osmotic shock, addition of epidermal growth factor (EGF) and copper treatment. It further set out to characterize the hypothetical role of nuclear-export signal (NES)-dependent relocation of ERK after nuclear entry and the potential involvement of the ERK activator MEK. Although, in primary hepatocytes, ERK was activated in all conditions in a stimulus-specific manner, it did not accumulate in the nucleus, irrespective of the absence or presence of the inhibitor of NES-dependent export leptomycin B (LB). Similarly, in trout hepatoma cells, where pERK levels increased upon osmotic and mitotic stimulation, but not after toxic insult, no significant nuclear translocation was observed. In a gill cell line, levels of pERK increased after osmotic and mitotic stimulation and showed a decrease during incubation with a toxicant. Again, none of these conditions triggered nuclear accumulation of pERK in the gill cells in the absence of LB, but in contrast to the observation in liver cells, both osmotic and mitotic stimulation caused nuclear accumulation in the presence of the inhibitor. The ERK activator MEK, which possesses a NES-sequence, was apparently not involved in nuclear export, as it did not seem to enter the nucleus. Altogether, ERK is activated in trout cells in a stimulus- and cell type-specific manner, and our data suggest that it acutely acts primarily on cytoplasmic or membrane-situated targets in liver cells, whereas it presumably triggers rapid transcriptional activities in gill cells.